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(54) Spray-type dampening water supply apparatus 



(57) A spray-type dampening water supply appara- 
tus having a spray unit whose nozzles (10, 20, 30, 90) 
are protected against adhesion of any foreign matter to 
the nozzle surfaces and in which at least orifices (13, 
23, 33, 93) of the nozzles (10, 20, 30, 90) can be easily 
cleaned out. Each nozzle of the spray has a guide sur- 



face (1 , 2, 3) slanting from an upstream outer peripheral 
edge toward a downstream central orifice. A partition 
(40, 50, 60) of the spray is disposed downstream of the 
nozzle assembly and has a plurality of apertures (41, 
51,61) confronting the respective nozzles. The spray is 
equipped with means (70) for opening and closing the 
apertures (41, 51, 61) of the partition (40, 50, 60). 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

[0001] The present invention relates to a spray-type 
dampening water supply apparatus for an offset printing 
press, and more particularly to a spray-type dampening 
water supply apparatus having nozzles that can be pre- 
vented from being contaminated with dirt at a portion 
surrounding and adjacent to the orifice of each nozzle. 

2. Description of the Background: 

[0002] In offset printing, printing is carried out using a 
printing plate having a uniform surface formed of image 
regions that are lipophilic and non-image regions that 
are hydrophilic. First, dampening water and oil-based 
ink are supplied to the plate surface so that the ink ad- 
heres to only the image regions by the interactive repul- 
sion between the water and oil. Then, this inked image 
is printed on paper via a blanket. 
[0003] In offset printing presses, it is known to use a 
spray-type dampening water supply apparatus that sup- 
plies dampening water to the peripheral surface of a roll- 
er extending to the printing plate, from nozzles. The or- 
ifice of each nozzle has a very small oval hole in order 
to provide very fine water drops and adjust the spraying 
with precision. A filter is located in a pipe through which 
the dampening water is fed from a reservoir to the noz- 
zles, to block small-size foreign matter. This convention- 
al technology is exemplified by NEWSPAPER PRINT- 
ING MANUAL published April 10, 1997 by the Japan 
Newspaper Association, pages 75-76 (hereinafter 
called Prior Art 1) and Japanese Utility Model Registra- 
tion Gazette No. 2602799 (hereinafter called Prior Art 
2)- 

[0004] In many spray-type dampening water supply 
apparatuses of the type according to Prior Art 1, spray 
nozzles Q1 Oof a shape shown in FIG. 13 of the accom- 
panying drawings are used. Each nozzle Q10 has a sin- 
gle, generally C-shaped groove Q13 engraved in the 
end surface Q16, and a nozzle tip Q1 2 having an orifice 
Q1 3 projecting centrally from the groove bottom Q1 8 to- 
ward the nozzle end surface Q16, and terminating short 
of this nozzle end surface Q16. 
[0005] In Prior Art 2, as shown in FIG. 14, a pipe, 
which dampening water is made to flow through from a 
dampening water reservoir B1 toward a spray unit Q201 
under pressure, has a first valve V1 located upstream 
of the spray unit Q201 for opening and closing the pipe 
and a second valve V2 for opening the pipe to the out- 
side in order to suck in air. In a pipe leading to the res- 
ervoir B1 to be connected downstream of the nozzle 
Q20, a pipe leading to a decompression container B2, 
and a pipe leading to a compression container B3, there 
are respectively located a sixth valve Via for opening 



and closing the pipe with respect to the reservoir B1 , the 
second valve V2 for opening and closing the pipe with 
respect to the decompression container B2 decom- 
pressed to a pressure below atmospheric pressure by 
5 a decompression pump U2, and a third valve V3 con- 
taining cleaning liquid M and compressed to a pressure 
above atmospheric pressure by a compression pump 
U3. 

[0006] In Prior Art 2, to remove foreign matter jammed 

10 in the orifice Q23, an electromagnetic valve V5 in the 
spray unit Q201 is closed to stop spraying of dampening 
water and, in the meantime, the first valve V1 and the 
sixth valve Via disposed upstream and downstream, re- 
spectively, of the spray unit Q201 are closed. Then, 

15 when the second valve V2 is opened to communicate 
the associated pipe with the decompression container 
B2, the pressure in the same pipe is decreased, and 
when the electromagnetic valve V5 is opened the asso- 
ciated pipe is communicated to outside (atmosphere) to 

20 suck in air from the orifice Q23. As a result, any foreign 
matter jammed in the orifice Q23, together with the re- 
sidual dampening water in the vicinity of the orifice Q23 
and in the pipe, is urged to be introduced into the pipe. 
Subsequently, when the fourth valve V4 is opened, the 

25 residual liquid containing foreign matter in the pipe is 
sucked into the decompression container B2. This pro- 
cedure is repeated several times in an effort to remove 
the foreign matter jammed in the orifice Q23. 
[0007] If this removing of the foreign matter jammed 

30 in the orifice Q23 is unsuccessful, the first valve V1 and 
the sixth valve Via disposed upstream and down- 
stream, respectively, of the spray unit Q201 are closed 
and, at the same time, a breaker plate Q271 is moved 
toward and short of the orifice Q23. Then, when the third 

35 valve V3 is opened to communicate the associated pipe 
to the compression container B3, the cleaning liquid M 
to be supplied to the nozzle Q20 from the compression 
container B3 is sprayed so that the foreign matter 
jammed in the orifice Q23 is released from the orifice 

40 Q23. At the same time, the cleaning liquid M sprayed to 
the breaker plate Q271 is dispersed to clean away the 
dirt adhered to the circumference of the nozzle Q2. 
[0008] However, Prior Art 1 and Prior Art 2 encoun- 
tered the following problems. With the nozzle according 

45 to Prior Art 1 disclosed in the NEWSPAPER PRINTING 
MANUAL, dampening water is sprayed from the gener- 
ally C-shaped groove engraved in the nozzle end sur- 
face. Generally, in circulating spouted fluid, which is dif- 
ferent in velocity from the surrounding fluid, pressure is 

50 lowered so as to draw in the surrounding fluid due to the 
velocity difference. Accordingly, around spouted fluid, 
on every occasion dampening water is sprayed, an at- 
mosphere contaminated with ink mist, paper powder, 
etc . strikes the nozzle tip and the neighboring portion 

55 as a complicated eddy flow, thereby instantly making 
their surfaces dirty and causing standing water as resid- 
ual dampening water around the nozzle tip. After termi- 
nation of printing, the spraying status would be deterio- 
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rated due to the dirt deposited as the standing residual 
water vapor. Consequently, to obtain an optimized 
amount of spray of dampening water, these prior art 
technologies require meticulous adjustments in spray 
amount of dampening water and also periodical main- 
tenance and cleaning, which are laborious and time- 
consuming. 

[0009] According to Prior art 2 disclosed in Japanese 
Utility Model Registration Gazette No. 2602799, in an 
adjusted dampening water supply spray-type appara- 
tus, a filter in the pipe blocks foreign matter in an attempt 
to prevent the orifice from becoming clogged with for- 
eign matter. Instead, dampening water mist, ink mist and 
paper powder float in the damping-water spraying 
space. The residual dampening water containing these 
substances is mixed into the standing liquid adhered 
around the nozzle and vapor to cause deposited foreign 
matter after termination of printing, so that the orifice 
tends to become clogged with dirt as the deposited for- 
eign matter. 

[0010] Further, during cleaning of the nozzle, the 
above-mentioned foreign matter would enter the nozzle 
from the orifice to clog the orifice or enter the oval hole 
of the nozzle end surface to be caught inside the orifice 
at its small-diameter side during subsequent spraying. 
To cope with this clogging, reduction of the pressure in 
the pipe could be considered to suck the foreign matter 
from the orifice. However, because of the smallness of 
the orifice, only an inadequate sucking force can be ex- 
pected. 

[0011] In addition, the foreign matter adhered around 
the nozzle tends to be attracted into the orifice to in- 
crease clogging of the orifice, but the foregoing prior art 
technologies could not solve this problem. 
[0012] As described above, a cleaning liquid is 
sprayed toward the breaker plate, which is disposed im- 
mediately upstream of the orifice, from the compression 
container in an attempt to wash away foreign matter that 
has entered and clogged the orifice and also wash 
around the circumference of the nozzle with the cleaning 
liquid reflected on the breaker plate. However, partly be- 
cause the pressure of the compressed cleaning liquid is 
lowered due to the smallness of the orifice diameter, the 
washing power would be attenuated to such a level that 
the foreign matter could only be incompletely removed. 
[001 3] Further, much of the sprayed cleaning liquid is 
scattered along the surface of the breaker plate rather 
than reflecting on the breaker plate, so that an adequate 
degree of spraying power with respect to the nozzle con- 
fronting the breaker plate could not be guaranteed. Fur- 
thermore, because after termination of this cleaning, re- 
sidual water occurs around the nozzle and then vapor- 
izes to cause deposited dirt, an intended cleaning effect 
cannot be expected. 

[0014] For removing foreign matter jammed in and dirt 
adhered around the orifice, it requires a decompression 
container, a compression container, a breaker plate and 
a control unit for controlling these parts, so that the 



whole apparatus is large in size and expensive. 
SUMMARY OF THE INVENTION 

5 [0015] With the foregoing problems in view, it is an 
object of the present invention to provide a compact 
spray-type dampening water supply apparatus having 
nozzles that are free of adhesion of any foreign matter 
to the nozzle surfaces and can be easily clean out. 

10 [001 6] To attain the above object, according to a first 
aspect of the present invention, there is provided a 
spray-type dampening water supply apparatus having 
a nozzle for spraying dampening water to a peripheral 
surface of a roller extending to a printing plate of an off- 

15 set printing press, wherein the nozzle has a guide sur- 
face slanting from an upstream outer peripheral edge 
towards a downstream central orifice, and the nozzle 
has a groove of a generally U-shaped cross section, the 
guide surface being defined by an inside wall surface of 

20 the groove. 

[0017] According to a second aspect of the present 
invention there is provided a spray-type dampening wa- 
ter supply apparatus having a nozzle for spraying damp- 
ening water to a peripheral surface of a roller extending 

25 to a printing plate of an offset printing press, wherein the 
nozzle has a guide surface slanting from an upstream 
outer peripheral edge toward a downstream central or- 
ifice, wherein the guide surface is conical. 
[0018] According to a third aspect of the present in- 

30 vention there is provided a spray-type dampening water 
supply apparatus having a nozzle for spraying dampen- 
ing water to a peripheral surface of a roller extending to 
a printing plate of an offset printing press, wherein the 
nozzle has a guide surface slanting from an upstream 

35 outer peripheral edge toward a downstream central or- 
ifice, wherein the guide surface is pyramidal. 
[0019] According to a fourth aspect of the present in- 
vention there is provided a spray-type dampening water 
supply apparatus having a nozzle for spraying dampen- 

40 ing water to a peripheral surface of a roller extending to 
a printing plate of an offset printing press, wherein the 
nozzle has a guide surface slanting from an upstream 
outer peripheral edge toward a downstream central or- 
ifice, wherein the guide surface has a through-hole ex- 

45 tending from the outer peripheral edge toward the orifice 
and the guide surface is defined by an inside wall sur- 
face of the through-hole. 

[0020] As a preferred feature, the guide surface has 
a varying tilt gradually changing from the outer periph- 

50 eral edge toward the orifice. 

[0021] As another preferred feature, the guide surface 
is composed of a plurality of segmental guide surfaces 
arranged equidistantly about the orifice. 
[0022] According to fifth aspect of the present inven- 

55 tion, there is provided a spray-type apparatus for sup- 
plying dampening water to a peripheral surface of a roll- 
er extending to a printing plate of an offset printing press, 
comprising: 
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a nozzle assembly of a plurality of nozzles for spray- 
ing the dampening water, each of the nozzles hav- 
ing a guide surface slanting from an upstream outer 
peripheral edge toward a downstream central ori- 
fice; and 

a partition disposed downstream of the nozzle as- 
sembly and having a plurality of apertures confront- 
ing the respective nozzles. 

[0023] According to a sixth aspect of the present in- 
vention, there is provided a spray-type apparatus for 
supplying dampening water to a peripheral surface of a 
roller extending to a printing plate of an offset printing 
press, comprising: 

a nozzle assembly of a plurality of nozzles for spray- 
ing the dampening water, each of the nozzles hav- 
ing a guide surface slanting from an upstream outer 
peripheral edge toward a downstream central ori- 
fice; 

a partition disposed downstream of the nozzle as- 
sembly and having a plurality of apertures confront- 
ing the respective nozzles; and 
means for opening and closing the apertures of the 
partition. 

[0024] As a preferred feature, each nozzle is treated 
at at least a portion surrounding and adjacent to the or- 
ifice so as to be prevented from adhesion of any foreign 
matter to the nozzle portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] 

FIG. 1 is a partially cross-sectional view of a nozzle 
of a spray-type dampening water supply apparatus 
according to a first embodiment of the present in- 
vention, the nozzle having a guide surface defined 
by four slanting grooves; 
FIG. 2 is a plan view of the nozzle of FIG. 1 ; 
FIG. 3 is a perspective view of the nozzle of FIG. 2; 
FIG. 4 is a perspective view of a nozzle according 
to a second embodiment of the present invention, 
the nozzle having a guide surface composed of four 
segmental guide surfaces; 
FIG. 5 is a perspective view of a nozzle according 
to a third embodiment of the present invention, the 
nozzle having a conical guide; 
FIG. 6 is a partially cross-sectional view of a spray 
unit provided with a partition and a nozzle according 
to a fourth embodiment of the present invention, the 
nozzle having the guide surface of FIG. 3 being de- 
fined by a slanting groove; 
FIG. 7 is a partially cross-sectional view of a spray 
unit provided with a partition and a nozzle according 
to a fifth embodiment of the present invention, the 
nozzle having the guide surface of FIG. 5; 



FIG. 8 is a partially cross-sectional view of a spray 
unit provided with a partition and a nozzle according 
to a sixth embodiment of the present invention, the 
nozzle having a guide surface defined by four slop- 
5 ing grooves; 

FIG. 9 is a perspective view, with parts broken away, 
of the partition of FIG. 8 having an opening and clos- 
ing unit; 

FIG. 10 is a partially cross-sectional view of a nozzle 

to according to a seventh embodiment of the present 
invention, the nozzle having a guide surface defined 
by four slanted through holes; 
FIG. 11 is a schematic view of a dampening water 
supply apparatus equipped with a spray unit having 

*5 the nozzles according to the foregoing embodi- 
ments of the present invention; 
FIG. 12 is a schematic front view of a printer, illus- 
trating the spray unit of the spray-type dampening 
water supply apparatus according to the present in- 

20 vention; 

FIG. 1 3 is a perspective view of a nozzle of a spray- 
type dampening water supply apparatus according 
to the conventional art; and 
FIG. 14 is a schematic view of a spray-type damp- 

25 ening water supply apparatus according to the re- 
lated art 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

30 

[0026] Various preferred embodiments of the present 
invention will now be described with reference to FIGS. 
1 through 12 of the accompanying drawings, in which: 
FIG. 1 is a partially cross-sectional view of a spray-type 

35 dampening water supply apparatus having a nozzle ac- 
cording to a first embodiment of the present invention, 
the nozzle having a guide surface defined by four slant- 
ed grooves; FIG. 2 is a plan view of the nozzle of FIG. 
1; FIG. 3 is a perspective view of the nozzle of FIG. 2; 

40 FIG. 4 is a perspective view of a nozzle according to a 
second embodiment of the present invention, the nozzle 
having a guide surface composed of four segmental 
guide surfaces; FIG. 5 is a perspective view of a nozzle 
according to a third embodiment of the present inven- 

45 tion, the nozzle having a conical guide; FIG. 6 is a par- 
tially cross-sectional view of a spray unit provided with 
a partition and a nozzle according to a fourth embodi- 
ment of the present invention, the nozzle having the 
guide surface of FIG. 3 being defined by a slanting 

50 groove; FIG. 7 is a partially cross-sectional view of a 
spray unit provided with a partition and a nozzle accord- 
ing to a fifth embodiment of the present invention, the 
nozzle having the conical guide surface of FIG. 5; FIG. 
8 is a partially cross-sectional view of a spray unit pro- 

55 vided with a partition and a nozzle according to a sixth 
embodiment of the present invention, the nozzle having 
a guide surface defined by four sloping grooves; FIG. 9 
is a perspective view of the partition of FIG. 8 having an 
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opening and closing unit; FIG. 10 is a partially cross- 
sectional view of a nozzle according to a seventh em- 
bodiment of the present invention, the nozzle having a 
guide surface defined by four slanted through holes; 
FIG. 11 is a schematic view of a dampening water supply 
apparatus equipped with a spray unit having the nozzles 
according to the foregoing embodiments of the present 
invention; and FIG. 12 is a schematic front view of a 
printer, illustrating the spray unit of the spray-type damp- 
ening water supply apparatus according to the present 
invention. 

[0027] As shown in FIGS. 11 and 12, the spray-type 
dampening water supply apparatus A according to the 
present invention is comprised of a spray unit 100 dis- 
posed adjacent to and confronting a roller R of an offset 
printing press P, a compressed water supply unit B, a 
softener unit C, and a controller D. In these drawings, 
PR represents a printing plate; W, paper web; 106, an 
outlet; and E, the outside to where post-printing damp- 
ening water is drained. In the spray unit 100, a plurality 
of nozzles 10 (20, 30, 90) of FIGS. 3, 5 and 10 are 
mounted on a sprayer 101 at suitable distances. 
[0028] The softener unit C softens raw water. The 
compressed water supply unit B prepares dampening 
water which is controlled so as to have a suitable con- 
ductivity, by processing the softened water with a treat- 
ment reducing surface tension of the softened water. 
The compressed water supply unit B then supplies the 
dampening water to the spray unit 100 via a filter F in 
which the dampening water is filtered. 
[0029] The controller D issues operation instructions 
to the compressed water supply unit B and the sprayer 
101, which is mounted in the spray unit 100, to activate 
a non-illustrated electromagnetic valve of the sprayer 
1 01 to suitably spray dampening water from the nozzles 
10 (20, 30, 90). 

[0030] The nozzle 1 0, 20, 30, 90 of the spray unit 1 00 
of the spray-type dampening water supply apparatus A 
according to the embodiments of the present invention 
will now described. FIGS. 1 through 3 show the nozzle 
10 of the first embodiment according to the spray unit 
100 of the spray-type dampening water supply appara- 
tus A of the present invention, FIG. 4 shows the nozzle 
20 of the second embodiment, Fig. 5 shows the nozzle 
30 of the third embodiment, and FIG. 10 shows the noz- 
zle 90 of the seventh embodiment. As shown in FIGS. 
6 and 8, the nozzle 10 is fastened to one edge of the 
sprayer 101, which is attached to a support member 1 04 
of the spray unit 100, by a nut 102, with a nozzle flange 
1 5 held by the nut 1 02. The nozzles 20, 30, 90 are similar 
in fastening manner and operation to the nozzle 10. 
[0031] A nozzle tip 1 2, 22, 32, 92 of the spray unit 1 00 
of the spray-type dampening water supply apparatus A 
according to the present invention is a cone having a 
trapezoid cross section with an orifice 13, 23, 33, 93 as 
a peak in which a groove 14 having a suitable width and 
a suitable depth is formed. The orifice 13, 23, 33, 93 has 
a very small central oval hole communicating with a 



dampening water runner 103 leading to a nozzle body 
11, 21, 31, 91. 

[0032] The nozzle 10 of the first embodiment is fitted, 
centrally in the nozzle body 11 , with the orifice 13 of the 

5 nozzle tip 12 projecting from nozzle end surface 16. The 
nozzle body 11 has a crisscross guide surface 1 slanting 
from a base portion of the nozzle tip 12. The guide sur- 
face 1 guides airflow H, occurring with the spraying of 
the dampening water from the orifice 13, obliquely up- 

10 wardly, and serves to wash away possible residual 
dampening water tending to stay around the nozzle tip 
12. 

[0033] The guide surface 1 is defined by a plurality of 
grooves 17 slanting from the nozzle flange 15, or the 

15 vicinity thereof, of the nozzle body 1 1 toward the nozzle 
tip 12, namely, from the upstream outer edge of the noz- 
zle body 11 toward the downstream central orifice 13. 
In the first embodiment, the plural grooves 17 are com- 
posed of four grooves extend from the central orifice 1 3 

20 outwardly in a crisscross formation as viewed in plan 
view. Each groove 17 is generally U-shaped in cross 
section and has a thus curved bottom surface 18. The 
width, depth and tilt of the groove 1 7 may be determined 
as appropriate. 

25 [0034] The groove 17 defining the guide surface 1 
may be a composite form of two or more grooves and 
may have a V-shaped cross-sectional shape or any oth- 
er shape, provided that it does not make airflow H tur- 
bulent. 

30 [0035] FIG. 10 is a partial cross-sectional view of the 
nozzle 90 having a guide surface 9 according to the sev- 
enth embodiment. The nozzle 90 is comprised of a noz- 
zle tip 92 and a nozzle body 91, the nozzle tip 92 being 
disposed in a hole 96a opened in a central part of the 

35 nozzle end surface 96. In the seventh embodiment, the 
guide surface 9 is defined by the inside wall surfaces of 
inclined through-holes 97 slanting from a nozzle flange 
95 of the nozzle body 91 , toward the nozzle tip 92. The 
inclined holes 97 are composed of four inclined holes 

40 97 slanting from the central orifice 93 outwardly in four 
directions. Each inclined hole 97 is circular or oval in 
cross section and has a thus curved inside wall surface. 
The width, depth and tilt of the inclined holes 97 may be 
determined as appropriate. 

45 [0036] The nozzle 20 of the spray unit 100 of the 
spray-type dampening water supply apparatus A ac- 
cording to the second embodiment of the present inven- 
tion will now be described. 

[0037] As shown in FIG. 4, the nozzle 20 is comprised 
so of a trapezoid pyramid nozzle body 21, and a conical 
nozzle tip 22 fitted in the flat peak surface of the trape- 
zoid pyramid nozzle body 21, the nozzle tip 22 having 
a central orifice 23. The nozzle tip 22 is similar in con- 
struction and operation to the nozzle tip 12 of the first 
55 embodiment. The nozzle body 21 has a trapezoid pyr- 
amid guide surface 2. The guide surface 2 guides airflow 
H occurring with the spraying of dampening water from 
the orifice 23 and serves to wash away possible residual 
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dampening water tending to stay around the nozzle tip 
22. 

[0038] The trapezoid pyramid guide surface 2 is com- 
posed of four slanted surfaces 27 slanting from the noz- 
zle flange 25 of the nozzle body 21 toward the nozzle 
tip 22, namely, from the outer peripheral edge upstream 
of the nozzle body 21 toward the central orifice 23 down- 
stream of the nozzle body 21 at a suitable angle. Alter- 
natively, the guide surface 2 may be defined by a polyg- 
onal inclined surface 27 having three (triangular pyra- 
mid), five (pentagonal pyramid) or more slanted side 
surfaces. As other alternatives, the guide surface 2 may 
be a composite surface of two or more different curved 
surfaces rather than flat surfaces, or a hybrid surface 
composed of curved and flat surfaces. 
[0039] The nozzle 30 of the spray unit 100 of the 
spray-type dampening water supply apparatus A ac- 
cording to the third embodiment will now be described. 
As shown in FIG. 5, the nozzle 30 is comprised of a gen- 
erally conical nozzle body 31, and a generally conical 
nozzle tip 32 fitted in the center of the flat peak surface 
of the conical nozzle body 31, the nozzle tip 32 having 
an orifice 33. The nozzle tip 32 is similar in construction 
and operation to the nozzle tip 32 of the first embodi- 
ment. The guide surface 3 guides airflow H occurring 
with the spraying of dampening water from the orifice 
33 and serves to wash away possible residual dampen- 
ing water tending to stay around the nozzle tip 32. 
[0040] The guide surface 3 is a generally conical sur- 
face 37 slanting from a nozzle flange 35 of the nozzle 
body 31 toward the nozzle tip 32, namely, from the outer 
peripheral edge upstream of the nozzle body 31 toward 
the central orifice 33 downstream of the nozzle body 31 
at a suitable angle. 

[0041] The bottom surface of each of the grooves 1 7 
defining the guide surface 1 according to the first em- 
bodiment, each of the slanted surfaces 27 defining the 
guide surface 2 according to the second embodiment, 
the conical surface 37 defining the guide surface 3 ac- 
cording to the third embodiment, and the slanted surface 
of each of the slant holes 97 defining the guide surface 
9 according to seventh embodiment may be a concave 
surface defined by a part of a hyperboloid of one sheet 
(Mathematics Pocket Dictionary, published October 20, 
1980 by Kyoritsu Publishing Inc., Page 17), which is 
concave-shaped or a convex surface bulging like part 
of a shell. That is, each of these slanted surfaces grad- 
ually varies toward the corresponding nozzle tip 12, 22, 
32, 92 having the orifice 13, 23, 33, 93. 
[0042] The spray unit 100 of the spray-type dampen- 
ing water supply apparatus A according to the fourth em- 
bodiment of the present invention includes a partition 40 
having apertures 41, disposed in front of and in align- 
ment with each of the orifices 1 3 of the nozzle tips 1 2 of 
the nozzles 10 according to the first embodiment, as 
shown in FIG. 6. Each nozzle 10 is fastened to one end 
of the sprayer 101, which is attached to a support mem- 
ber 1 04 of the spray unit 1 00, by a nut 1 02 with the noz- 



zle flange 15 held thereby. 

[0043] The partition 40 is disposed with the aperture 

41 opening so as not to hinder mist flow spouted from 
the orifice 13, touching or close to a part or whole of the 

5 nozzle end surface 1 6. Around the aperture 41 , a hood 

42 is disposed to guide the mist flow. The partition 40 is 
attached at opposite side edges 43, 43 to the respective 
side walls 105, 105 of the spray unit 100, separating a 
nozzle-body-side space 81 in which the nozzle body 11 

10 is located, and a roller-side space 81a in which damp- 
ening water is sprayed to the roller R, except the aper- 
ture 41. The roller-side space 81a is also called the 
spraying space. When dampening water is sprayed 
from the orifice 13, rapid airflow H occurring with this 

15 spraying flows from the nozzle-body-side space 81 into 
the spraying space 81 a via the aperture 41 as it is guided 
chiefly by the grooves 1 8, which define the guide surface 
1, and the hood 42. 

[0044] The spray unit 100 of the spray-type dampen- 
20 ing water supply apparatus A according to the fifth em- 
bodiment of the present invention includes a partition 50 
having an aperture 51 disposed in front of and in axial 
alignment with the orifice 33 of the nozzle tip 32 of the 
nozzle 30 according to third embodiment, as shown in 
25 FIG. 7. 

[0045] The partition 50 is disposed with the aperture 
51 opening so as not to hinder mist flow spouted from 
the orifice 33, and a hood 52 disposed around the ap- 
erture 51 and having a surface spaced a suitable dis- 

30 tance from the conical surface 37 of the nozzle body 31 . 
The partition 50, like the partition 40 of the fourth em- 
bodiment, is attached at opposite side edges to the re- 
spective side walls 105, 105 of the spray unit 100, sep- 
arating a nozzle-body-side space 82 in which the nozzle 

35 body 31 is located, and a roller-side space 82a in which 
dampening water is sprayed to the roller R, except the 
aperture 51 . When dampening water is sprayed from the 
orifice 33, rapid airflow H occurring with this spraying 
flows from the nozzle-body-side space 82 into the spray- 

40 ing space 82a via the aperture 41 , traveling through the 
space between the conical surface 37, i.e. the guide sur- 
face 3, and the hood 52 as it is guided chiefly by the 
conic surface 37. 

[0046] The spray unit 1 00 of the spray-type dampen- 
45 ing water supply apparatus A according to the eighth 
embodiment of the present invention has a non-illustrat- 
ed partition of the nozzle 20 (FIG. 4) of the second em- 
bodiment. In the spray unit 100 of the eighth embodi- 
ment, the nozzle 20 (second embodiment) is substituted 
so for the nozzle 30 (third embodiment) used in the spray 
unit 100 of the fifth embodiment. This partition itself is 
similar in construction and operation to the partition 50 
used in the spray unit 100 of the fifth embodiment. 
[0047] The spray unit 1 00 of the spray-type dampen- 
55 ing water supply apparatus A according to sixth embod- 
iment includes a partition 60 disposed as shown in FIG. 
8. The partition 60 has an aperture 61 in front of the noz- 
zle 1 0 of the first embodiment in axial alignment with the 
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orifice 13 of the nozzle tip 12, and opening and closing 
means 70 in the form of a shutter 71 capable of opening 
and closing the aperture 61. The nozzle 10 is fastened 
to one end of the spray 101 attached to a support mem- 
ber 1 04 of the spray unit 1 00, by a nut 1 02 with a nozzle 
flange 15 held thereby. 

[0048] The partition 60 is disposed with the aperture 

61 opening so as not to hinder mist flow spouted from 
the orifice 1 3, touching or close to a part or whole of the 
nozzle end surface 16. Around the aperture 61, a hood 

62 is disposed to guide the mist flow. The partition 60 is 
attached at side edges 63, 63 to the respective side 
walls 105, 105 of the spray unit 100, separating a noz- 
zle-body-side space 83 in which the nozzle body 11 is 
located, and a roller-side space 83a in which dampening 
water is sprayed to the roller R, except the aperture 61 . 
When dampening water is sprayed from the orifice 13, 
rapid airflow H occurring with this spraying flows from 
the nozzle-body-side space 83 into the spraying space 
83a via the aperture 61 as it is guided chiefly by the 
grooves 17, which define the guide surface 1, and then 
the hood 62. 

[0049] The opening and closing means 70 is mounted 
on the partition 60 and is comprised of a shutter 71 ca- 
pable of opening and closing the aperture 61 , and a hy- 
draulic cylinder 72 for driving the shutter 71 , as shown 
in FIGS. 8 and 9. The hydraulic cylinder 72 is angularly 
movably supported at one end on a bracket 73 by a pin 
73b, the bracket 73 being fastened to the partition 60 by 
a bolt 73a. The hydraulic cylinder 72 is connected at the 
other end to one end of an arm 75, which is integrally 
movable with the shutter 71 , by a pin 74a with a joint 74 
attached to a distal end of a piston rod 72a. The other 
end of the arm 75 is attached to one end of a shaft 76 
angularly movably supported by a bearing 66 mounted 
on the partition 60, and one end of the shutter 71 is at- 
tached to the other end of the shaft 76. 
[0050] The other end of the shutter 71 has such a wide 
blade as to open and close the aperture 61, like a fan 
as viewed in plan view. The shutter 71 is angularly mov- 
able about the shaft 76 with one surface touching the 
edge 64 of the aperture 61 . As the shutter 71 is angularly 
moved about the shaft 76, a free end edge or blade 71a 
of the shutter 71 draws an arc. Along the arc drawn by 
the blade 71a of the shutter 71, a guide 65 extends on 
a portion of the aperture edge 64. The guide 65 serves 
to prevent the shutter 71 from being moved down- 
stream, i.e. in the spraying direction, and also serves to 
guide the blade 71a of the shutter 71 as the shutter 71 
is angularly moved. 

[0051] When the piston rod 72a of the hydraulic cyl- 
inder 72 is expanded, the arm 75 is angularly moved 
about the shaft 76 so that the shutter 71 fixedly mounted 
on the shaft 76 is angularly moved so as to close the 
aperture 61. When the piston rod 72a of the hydraulic 
cylinder 72 is shrunk, the arm 75 is angularly moved in 
the reverse direction so that the shutter 71 is angularly 
moved so as to open the aperture 61. 
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[0052] The shutters 71 are provided on each of the 
apertures 61 corresponding to the plural nozzles 10 and 
are driven by the associated hydraulic cylinders 72. As 
a non-illustrated ninth embodiment, the shutters 71 pro- 

5 vided on the nozzles 10 respectively may be driven by 
one or more shared hydraulic cylinders 72 with all or 
some of adjacent arms 75 being connected together. 
[0053] The outer peripheral surfaces of the nozzle 
bodies 1 1 , 21 , 31 , 91 and of the nozzle tips 1 2, 22, 32, 

10 92 according to the foregoing embodiments of the 
present invention may be processed with a surface 
treatment so as to prevent adhesion of dirt and foreign 
matter. This surface treatment is exemplified by a 
smoothening process to reduce the surface roughness 

15 to a finest, and a coating process to cover the surface 
with a coating of a water-repellent or oil-repellent sub- 
stance. Since the nozzles are made ordinarily of stain- 
less steel, the smoothing treatment is preferably an 
electromagnetic grinding process, and the water- or oil- 

20 repellent coating process is preferably a fluoric resin or 
a silicone resin. 

[0054] The surfaces of the partitions 40, 50, 60 of the 
fourth through sixth, eighth and ninth embodiments and 
the surfaces of the shutters 71 of the opening and clos- 

25 ing means 70 of the sixth and ninth embodiments may 
also be processed with the same surface treatment, so 
that the inside of the spray unit 100 can be less contam- 
inated with dirt, facilitating the cleaning operation. 
[0055] The operation of the spray-type dampening 

30 water supply apparatus A according to the foregoing 
embodiments of the present invention will now be de- 
scribed. For the overall or general operation of the 
spray-type dampening water supply apparatus A, as 
shown in FIGS. 11 and 12, when the controller A is op- 

35 erated, the compression water supply unit B is activated 
to supply dampening water to the supply 1 00. When the 
printer P starts printing, the non-illustrated electromag- 
netic valves incorporated in the respective spray units 

100 of the spray unit 100 is activated in accordance with 
<o an instruction from the controller D so that the com- 
pressed dampening water is defecated by the filter F 
and then supplied to the individual spray units 101. The 
dampening water supplied to the individual spray units 

101 is sprayed to the confronting peripheral surface of 
45 the roller R from the respective orifices 1 3 of the corre- 
sponding nozzles 10 (the respective orifices 23 of the 
corresponding nozzles 20, the respective orifices 33 of 
the corresponding nozzles 30, the respective orifices 93 
of the corresponding nozzles 90). As a result, because 

50 the nozzles 1 0, 20, 30, 90 of each of the foregoing em- 
bodiments have the respective guide surfaces 1, 2, 3, 
9, air around each nozzle body 1 1 , 21 , 31 , 91 is attracted 
to be blown up toward the nozzle tip 12, 22, 32, 92 as 
rapid airflow H and also to blow away the residual damp- 

55 ening water tending to stay around the nozzle tip 10, 22, 
32, 92. This action of rapid airflow H prevents occurrenc- 
es of retaining of dampening water, adhesion of dirt to 
and around the nozzle tips 1 0, 20, 30, 90, and deposition 
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of dirt due to the vaporizing of residual water, and it is 
possible to maintain adequate spraying performance for 
a long duration, thus facilitating maintenance of the noz- 
zles 10, 20, 30, 90. 

[0056] Excessive dampening water that has been 5 
sprayed but failed to be transferred to the circumferen- 
tial surface of the roller R, and other foreign matter, are 
collected inside the spray unit 100 and then discharged 
to the outside E via the outlet 106. Accordingly the 
spray-type dampening water supply apparatus A of the 10 
present invention guarantees good performance with- 
out any risk of making the construction complex. 
[0057] Following is detailed description on the opera- 
tions of the guide surfaces 1 , 2, 3, 9, of the partitions 40, 
50, 60 and of the opening and closing means 70 in the 15 
individual spray-type dampening water supply appara- 
tuses A of the foregoing embodiments of the present in- 
vention. 

[0058] The guide surface 1 of the nozzle 1 0 in the first 
embodiment guides airflow to the four grooves 17 en- 20 
graved in the nozzle body 11 in four different directions 
about the nozzle tip 12, and also guides the residual 
dampening water tending to stay around the nozzle tip, 
so as to wash away it. Air attracted around the nozzle 
body 11 with the spraying of dampening water from the 25 
orifice 1 3 is collected in the four grooves 1 7 and is blown 
up, together with dampening water mist, toward the noz- 
zle tip 1 2 from the four radial grooves 1 7 as rapid airflow 
H without causing any turbulent eddies. By the action of 
this rapid airflow H, it is possible to prevent any adhesion 30 
of foreign matter to the nozzle tip 12 during the spraying 
and any occurrence of retention of residual dampening 
water, thereby causing no deposition of dirt when the 
residual water vaporizes. The transverse cross section 
of the groove 17 defining the guide surface 1 may be V- 35 
shaped with the same result and operation. Even with 
the guide surface 9 defined by the inside wall surface of 
the inclined hole 97 as of the seventh embodiment, part- 
ly because air is attracted from the slant hole 97 as the 
air pressure is reduced around the orifice 93 due to the *o 
spraying and partly because of retention of residual wa- 
ter, the same result and operation can be achieved. 
[0059] The guide surface 2 of the nozzle 20 according 
to the second embodiment guides air around the nozzle 
body 21 along the trapezoid pyramid slanted surface 27 45 
when dampening water is sprayed from the orifice 23, 
and also guides residual dampening water tending to 
stay around the nozzle tip 22, so that the residual damp- 
ening water flows off the slanted surface 27. It is there- 
fore possible to blow up air around the nozzle tip as rapid 50 
airflow H upon spraying, without the occurrence of any 
disturbing eddies toward the nozzle tip. This prevents 
adhesion of foreign matter to the nozzle tip 22 during 
the spraying, and occurrence of retention of residual wa- 
ter on the nozzle tip and hence deposition of dirt when 55 
the residual water vapors. 

[0060] The guide surface 3 of the nozzle 30 according 
to the third embodiment guides air around the nozzle 



body 31 along the conical surface 37 without turbulence 
when dampening water is sprayed from the orifice 23, 
and also guides residual dampening water tending to 
stay around the nozzle tip 32, so that the residual damp- 
ening water flows off the slanted surface 37. It is there- 
fore possible to blow air up around the nozzle tip as rapid 
airflow H upon spraying, without the occurrence of any 
disturbing eddies toward the nozzle tip. This prevents 
adhesion of foreign matter to the nozzle tip 32 during 
the spraying, occurrence of retention of residual water 
on the nozzle tip and hence deposition of dirt when the 
residual water vapors. 

[0061] The partition 40 of the spray unit 100 according 
to the fourth embodiment is disposed downstream of the 
nozzle 10 in confronting relation to the nozzle tip 12 of 
the first embodiment, with the aperture 41 defined by 
the hood 42 and confronting the orifice 13 of the nozzle 
10. The aperture 41 communicates to the groove ^de- 
fining the guide surface 1 of the nozzle body 1 1 , and the 
partition 40 equipped with the hood 42 serves to prevent 
air in the spraying space 81a from being attracted to- 
ward the nozzle-body-side space 81 during the spray- 
ing. 

[0062] Air attracted by the dampening water sprayed 
from the orifice 1 3 of the nozzle 1 0 in the nozzle-body- 
side space 81 is supplied from the nozzle-body-side 
space 81 as clean air free of either ink mist or paper 
powder. This clean air, together with dampening water 
mist, is blown up into the spraying space 81a as rapid 
airflow H so that adhesion of foreign matter to the nozzle 
tip 12 is prevented by the action of this rapid airflow H. 
[0063] The partition 50 of the spray unit 100 according 
to the fifth embodiment is disposed downstream of the 
nozzle 30 in confronting relation to the nozzle tip 32 of 
the first embodiment, with the aperture 51 defined by 
the hood 52 and confronting the orifice 13 of the nozzle 
30. The hood 52 is disposed around the aperture 51 and 
is spaced a suitable distance from the conic surface 37, 
i.e. the guide surface 3, of the nozzle body 31, and the 
partition 50 equipped with the hood 52 serves to prevent 
air of the spraying space 82a from being attracted into 
the nozzle-body-side space 81 during the spraying. 
[0064] Air attracted by the dampening water sprayed 
from the orifice 13 of the nozzle 10 in the nozzle-body- 
side space 82 is supplied from the nozzle-body-side 
space 82 as clean air free of either ink mist or paper 
powder. This clean air, together with dampening water 
mist, is blown up into the spraying space 81a as rapid 
airflow H so that adhesion of foreign matter to the nozzle 
tip 12 is prevented by the action of this rapid airflow H. 
[0065] The opening and closing means 70 provided 
on the partition 60 mounted in the nozzle 10 of the spray 
unit 1 00 according to the sixth embodiment activates the 
hydraulic cylinder 72 to angularly move the shutter 71 , 
thereby opening or closing the aperture 61 in the parti- 
tion 60, as shown in FIGS. 8 and 9. 
[0066] When the printer P is in operation, the piston 
rod 72a of the hydraulic cylinder 72 assumes an expand- 
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ed posture so that the shutter 71 closes the aperture 61 . 
A closed space 67 is defined between the aperture 61 
closed by the shutter 71 and the nozzle tip 12. 
[0067] When the printer P is in operation and the 
spray unit 100 is ready to start spraying, the piston rod 
72a of the hydraulic cylinder 72 assumes a shrunken 
posture so that the shutter 71 opens the aperture 61 to 
allow spraying of dampening water through the aperture 
61 . When the printer P starts printing with the spray unit 
100 in operation, dampening water sprayed from the or- 
ifice 13 attracts air around the nozzle body 11 to guide 
and is blown up toward the nozzle tip 1 2 as rapid airflow 
H so that adhesion of foreign matter to the nozzle tip 12 
during the spraying is prevented by the action of this 
airflow. When the printing is terminated, the piston rod 
72a of the hydraulic cylinder 72 is expanded so that the 
shutter 71 closes the aperture 61. 
[0068] Assuming that the spray unit 100 is operated 
with the shutter 71 assuming an aperture-closing pos- 
ture, dampening water sprayed from the orifice 13 
strikes the shutter 71 on the side confronting the orifice 
13 to become a torrent of liquid in the closed space 67 
so that the inside of the aperture 61, the nozzle tip 12 
and nozzle body 11 are washed out by force by the ac- 
tion of this torrent of liquid. Also, because retention of 
residual dampening water does not occur around the 
nozzle tip 12, dirt is not deposited there when the resid- 
ual dampening water vaporizes. The dampening water 
sprayed for washing the nozzle 10 is collected and then 
discharged to the outside E from the outlet 106 of the 
spray unit 100. This washing with the sprayed dampen- 
ing water takes place usually upon termination of print- 
ing while the nozzle-body-side space 83 is clear. The 
washing period of time may be determined as desired. 
[0069] The outer peripheral surfaces of the nozzles 
10, 20, 30, 90 according to the foregoing embodiments 
of the present invention may be processed with a sur- 
face treatment such as to prevent adhesion of dirt and 
foreign matter. For example, the outer peripheral surfac- 
es of the nozzles 10, 20, 30, 90 processed with a 
smoothing treatment is free of rough edges and burrs 
so that either catching of dirt by or adhesion of foreign 
matter to the nozzle surfaces is likely to occur. With re- 
spect to the outer peripheral surfaces of the nozzles 10, 
20, 30, 90 coated with a water- and oil-repellent sub- 
stance, adhesion of water and oil, namely, dirt is very 
small so that either adhering or accumulation of dirt is 
very unlikely to occur. 

[0070] As described above, by the action of each of 
the guide surface, the partition, the opening and closing 
means, and the adhesion-proof surface treatment ac- 
cording to the foregoing embodiment of the present in- 
vention, or by any combination of them, it is possible to 
carry out prevention of adhesion of foreign matter to the 
nozzles 10, 20, 30, 90 and cleaning of the nozzles 10, 
20, 30, 90 with maximum efficiency so that the nozzles 
10, 20, 30, 90 can always be kept clean. 
[0071] According to the present invention, the follow- 



ing advantageous results can be guaranteed. 
[0072] Because airflow is blown up by the guide sur- 
face, it is possible to prevent adhesion and accumula- 
tion of dirt to and in the nozzle during the spraying, which 
5 would have occurred in the conventional spray-type 
dampening water supply apparatus. Also, because re- 
sidual water flows off the guide surface without staying 
there, it is possible to prevent deposition of dirt when 
the residual water vaporizes, thus facilitating cleaning 

10 and maintenance of the nozzles. 

[0073] Further, the nozzles are prevented from being 
contaminated with dirt, maintenance of the dampening 
water supply apparatus is facilitated, and stabilized 
spraying of dampening water is achieved for a long du- 

*5 ration. It is therefore possible to optimize the printing 
state and also to guarantee excellent printing quality. 
Furthermore, according to the present invention, be- 
cause no complicated mechanism or additional parts 
are necessary to secure adequate dirt-resistance, it is 

20 possible to reduce the cost of production to a minimum. 
[0074] According to the present invention as set forth 
in claims 1 0 and 1 1 , partly because the spray is provided 
with a nozzle assembly of a plurality of nozzles for spray- 
ing the dampening water, each nozzle having a guide 

25 surface slanting from an upstream outer peripheral edge 
toward a downstream central orifice, and partly because 
the spray is provided with a partition disposed down- 
stream of the nozzle assembly and having a plurality of 
apertures confronting the respective nozzles, it is pos- 

30 sible to isolate the nozzles confronting the apertures 
from the spraying space in which ink mist is floating, by 
the partition so that the action of the guide surface can 
become more effective. It is therefore possible to keep 
the nozzle free of dirt for a long duration. 

35 [0075] According to the present invention as set forth 
in claim 11, partly because the spray is provided with a 
nozzle assembly of a plurality of nozzles for spraying 
the dampening water, each nozzle having a guide sur- 
face slanting from an upstream outer peripheral edge 

40 toward a downstream central orifice, partly because a 
partition is disposed downstream of the nozzle assem- 
bly and has a plurality of apertures confronting the re- 
spective nozzles, and partly because means are provid- 
ed for opening and closing the apertures of the partition, 

45 it is possible to isolate the nozzles, as closed in the noz- 
zle-body-side space, and carry out cleaning of the iso- 
lated nozzles, when the nozzles are not used. It is there- 
fore possible to always keep the nozzles in a clean con- 
dition and to supply dampening water in stabilized mist 

50 to the roller for a long duration. Further, because it is 
unnecessary to adjust the dampening water spraying 
status, cleaning of the nozzles can be carried out with 
less labor, and the condition of the dampening water 
supply apparatus can be maintained with maximum 

55 ease. 

[0076] According to the present invention as set forth 
in claim 12, because each nozzle is treated at at least 
a portion surrounding and adjacent to the orifice so as 
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to prevent adhesion of any foreign matter to the portion, 
it is possible to neutralize the adhesion of dirt and foreign 
matter to the circumference of the orifice and the guide 
surface as well, thus preventing adhesion and accumu- 
lation of dirt with improved efficiency. 

Claims 

1. A spray-type dampening water supply apparatus 
having a nozzle (10, 20, 30) for spraying dampening 
water to a peripheral surface of a roller extending 
to a printing plate of an offset printing press, wherein 
said nozzle (10, 20, 30) has a guide surface (1, 2, 
3) slanting from an upstream outer peripheral edge 
toward a downstream central orifice( 13, 23, 33). 

2. The spray-type dampening water supply apparatus 
according to claim 1, wherein said nozzle (10) has 
a groove (17) and said guide surface (1) is defined 
by an inside wall surface of said groove (17). 

3. The spray-type dampening water supply apparatus 
according to claim 2, wherein said groove (17) has 
a U-shaped transverse cross section. 

4. The spray-type dampening water supply apparatus 
according to claim 1 , wherein said guide surface (3) 
is conical. 

5. The spray-type dampening water supply apparatus 
according to claim 1 , wherein said guide surface (2) 
is pyramidal. 

6. The spray-type dampening water supply apparatus 
according to claim 1 , wherein said nozzle (90) has 
a through-hole (97) extending from said outer pe- 
ripheral edge toward said orifice and said guide sur- 
face (9) is defined by an inside wall surface of said 
through-hole (97). 



water to a peripheral surface of a roller extending 
to a printing plate of an offset printing press, having 
a spray unit (100) comprising: 

5 a nozzle assembly of a plurality of nozzles (10, 

30) for spraying the dampening water, each of 
said nozzles (10, 30) has a guide surface (1 , 3) 
slanting from an upstream outer peripheral 
edge toward a downstream central orifice; and 

10 a partition (40, 50)disposed downstream of said 

nozzle assembly and having a plurality of aper- 
tures (41, 51) confronting the respective noz- 
zles. 

15 11. A spray-type apparatus for supplying dampening 
water to a peripheral surface of a roller extending 
to a printing plate of an offset printing press, having 
a spray unit comprising: 

2 o a nozzle assembly of a plurality of nozzles for 

spraying the dampening water, each of said 
nozzles having a guide surface slanting from an 
upstream outer peripheral edge toward a down- 
stream central orifice; 

25 a partition (60) disposed downstream of said 

nozzle assembly and having a plurality of aper- 
tures (61) confronting the respective nozzles; 
and 

means (70) for opening and closing said aper- 
30 tures (61 ) of said partition. 

12. The spray-type apparatus according to any of 
claims 1 through 11, wherein each said nozzle (10, 
20, 30, 90) is treated at at least a portion surround- 
35 ing and adjacent to said orifice so as to prevent ad- 
hesion of any foreign matter to said portion. 



40 



7. The dampening water supplying spray apparatus 
according to claim 1, 2, 3 or 6, wherein said guide 
surface (1,2,3) is composed of a plurality of seg- 
mented guide surfaces. 45 



8. The spray-type dampening water supply apparatus 
according to claim 7, wherein said plural segmental 
guide surfaces are arranged equidistantly about 
said orifice. 50 



9. The spray-type dampening water supply apparatus 
according to any of claims 1 through 8, wherein said 
guide surface (1, 2, 3) has a varying tilt gradually 
changing from said outer peripheral edge toward 55 
said orifice. 



10. A spray-type apparatus for supplying dampening 
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